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Abstract-

Introduction- Diabetes mellitus is common endocrinopathy. It is a group of common metabolic
disorder which share the phenotype of hyperglycemia. DKA is acute, severe disorder directly related
to diabetes. DKA was formerly considered a hallmark of type 1 DM, but it also occurs in individuals
with type 2 DM who can sometimes subsequently be treated with oral glucose-lowering agents.
Performing a VBG rather than an ABG is particularly convenient in the ICU and in the emergency
department, either peripherally or from a central venous line from which venous blood can be quickly
drawn.

Aims and objectives- This is a prospective study, was conducted in Department of General Medicine,
G.R. Medical College, Gwalior (M.P.) from Jan 2021 — Jun 2022. The main aim of the study is-
“’To compare different parameter of ABG and VBG in patients with ketoacidosis cases of diabetes’’.

Methods and materials- This is a single center observational study. In this study, demographic,
clinical and laboratory details were studied in patients presenting with diabetic ketoacidosis satisfying
the study population criteria and the impact on the outcome was assessed. 96 patients who will be
getting admitted in medical units at Jayarogya hospital and group were randomly selected as per the
inclusion and exclusion criteria. Written informed consent will be obtained from each diabetic
patients enrolled in the study.

All the dates will be entered in a data collection sheet in an Excel format and analysed using SPSS
Software. Numerical values will be reported using mean and standard deviation or median.
Categorical values will be reported using number and percentages. Probability value (p) value less
than 0.05 was considered a statistically significant.

Results- Among the studied 97 patients, maximum cases belonged to the age group 41-60 years
(n=34). Mean age of the study population was 40.53 years with standard deviation of 17.47 years.
Out of studied 97 patients, 70 were male and 27 were female. In our study, most common clinical
symptom was vomiting (found in 28.9% patients), followed by altered sensorium (24.7% each), while
abdominal pain 22.7% and shortness of breath was found in 17.5 % patients respectively. Among the
studied 97 patients,16 were having associated hypertension and 4 patients were having CAD, while
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only 2 patients were suffering from hypothyroidism. In our study, Type 1 DM patients were 43.3%
while 56.7% were Type 2 DM. Among the patients 41.2% shown no ECG changes, while 50.5%
shown sinus tachycardia and only 8.2% shown significant ECG changes with tall T waves in
precordial leads. Among the studied 97 patients, 19.6% expired while 80.4% recovered. The mean
value of Arterial pH is 7.24+0.07 and Acrterial bicarbonates is 18.74+2.73. while mean Venous pH is
7.26x0.06 and Venous Bicarbonates is 19.58+2.67 in expired patients.

The mean value of Arterial pH is 7.25+0.07 and Arterial bicarbonates is 17.07£3.06 while mean
Venous pH is 7.25+0.06 and Venous Bicarbonates is 18.07+3.04 in expired patients.

Conclusions- It was concluded that venous blood gas analysis has got advantages over arterial blood
gas analysis like safety, fewer number of punctures, easy sampling, less painful, less invasive even
though there are some reservations’ analysis safer alternative to ABG for determining acid base status
reducing the need for frequent invasive arterial sampling.

This study suggests that VBG pH values very closely correlate with ABG pH values, which also
shows VBG substitution for ABG.

Hence venous blood gas might be used as an ideal alternative to arterial blood gas in the initial
management of patients in Diabetic Ketoacidosis.

Keywords- arterial blood gas, diabetic ketoacidosis.

INTRODUCTION

Diabetes mellitus is common endocrinopathy. It is a group of common metabolic disorder which
share the phenotype of hyperglycemia. It is a group of chronic non-communicable disorders
characterized by increased plasma glucose levels above defined normal limits. It is associated with a
relative or absolute impairment in insulin secretion, along with varying degrees of peripheral
resistance to the action of insulin [1].

Classic symptoms of hyperglycemia include polyuria, polydipsia, nocturia, blurred vision, and,
infrequently, weight loss. These symptoms are often noted only in retrospect after a blood glucose
value has been shown to be elevated. Polyuria occurs when the serum glucose concentration rises
significantly above 180 mg/dL leading to glycosuria causing osmatic diuresis, which in turn can lead
to polydipsia.

The adults with DM can also present with features of hyperosmolar hyperglycemic state or diabetic
ketoacidosis.

Criteria of diagnosis of diabetes mellitus (AMERICAN DIABETES ASSOCIATION)
e Fasting blood sugar >/=126mg/dI

¢ Post prandial blood sugar >/=200mg/dlI

¢HBALC >/=6.5%

¢ RBS>/= 200mg/dl with symptoms

DKA is acute, severe disorder directly related to diabetes. DKA was formerly considered a hallmark
of type 1 DM, but it also occurs in individuals with type 2 DM who can sometimes subsequently be
treated with oral glucose-lowering agents (frequently in individuals of Hispanic or African-American
descent). DKA is associated with absolute or relative insulin deficiency, volume depletion, and acid—
base abnormalities.

Pathophysiology of DKA results from relative or absolute insulin deficiency combined with
counterregulatory hormone excess (glucagon, catecholamines). Both insulin deficiency and glucagon
excess, in particular, are necessary for DKA to develop. The decreased ratio of insulin to glucagon
promotes gluconeogenesis, glycogenolysis, and ketone body formation in the liver, and increases in
substrate delivery from fat and muscle (free fatty acids, amino acids) to the liver. Ketosis results from
markedly increased FFA release from adipocyte. Reduced insulin levels, in combination with
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elevations in catecholamines and growth hormone, also increase lipolysis and the release of free fatty
acids. Markers of inflammation (cytokines, C-reactive protein) are elevated in DKA

Signs and symptoms of diabetic ketoacidosis Common symptoms of DKA are polydipsia and
polyuria.

An arterial blood gas (ABG) is the traditional method of estimating the systemic carbon dioxide and
pH, usually for the purpose pf assessing ventilation and or acid base status.

There are two ways to analyses blood gases

e Arterial blood gas analysis

e\/enous blood gas analysis

The arterial blood sample can be difficult to take due to diminished pulses or patient movement
example people in shock. Diminished pulse can reflect poor peripheral circulation or low blood
pressure, while patient movement is caused by the pain associated with arterial puncture. A venous
blood gas (VBG) is an alternative method of estimating systemic CO2 and pH that does not require
arterial blood sampling. Performing a VVBG rather than an ABG is particularly convenient in the ICU
and in the emergency department, either peripherally or from a central venous line from which venous
blood can be quickly drawn.

AIMS AND OBJECTIVES

This is a prospective study, was conducted in Department of General Medicine,

G.R. Medical College, Gwalior (M.P.) from Jan 2021 — Jun 2022. The main aim of the study is-
“’To compare different parameter of ABG and VBG in patients with ketoacidosis cases of diabetes’’.

MATERIALS AND METHODS

STUDY DESIGN- This is a single center observational study. In this study, demographic, clinical
and laboratory details were studied in patients presenting with diabetic ketoacidosis satisfying the
study population criteria and the impact on the outcome was assessed.

Sample size: 96 patients

STUDY POPULATION: 96 patients who will be getting admitted in Medical units at Jayarogya
hospital and group were randomly selected as per the inclusion and exclusion criteria.. Written
informed consent will be obtained from each diabetic patients enrolled in the study.

INCLUSION CRITERIA: All diagnosed adult diabetic patients in diabetic ketoacidosis who will
be admitted in Medical units at Jayarogya hospital and group.

EXCLUSION CRITERIA:

e Patients with diagnosed systemic causes of renal disease, chronic diarrhoea.
*Pregnant women and children age less than 18 years

e Patients having preexisting respiratory illness.

Clinical assessment and demographic details: The initial clinical details on arrival at emergency
department which included symptoms at presentation, vital signs, neurological status were assessed
based on Glasgow coma Scale (GCS) and other specific system findings were collected from the case
records. Then after establishment of diagnosis of diabetic ketoacidosis demographic history and
thorough clinical details were collected from the patient and /or the closest relative.

Laboratory assessment (DKA patients): After the initial clinical assessment, blood investigations
were taken, which included random blood sugar (RBS), serum electrolytes, renal function tests (RFT)
, liver function tests (LFT) , plasma acetone , arterial blood gas analysis (ABG) , complete blood
count (CBC) . In addition to lipid profile, glycated haemoglobin (HbALc), urine routine examination
and urine acetone were done for all patients included in the study. Other additional investigations
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which were done included serum amylase, serum lipase, C-Reactive protein (CRP), chest x-ray, blood
culture and sensitivity and urine culture and sensitivity based on individual patient requirements.

DATA COLLECTION

96 diagnosed diabetic patients in DKA will be included in the study. Detailed history — including
duration of disease, any past history of and other medications, treatment regimen started. Patients will
be examined in detailed for assessing any symptoms and signs of Diabetic ketoacidosis. Blood
samples will be taken for ABG and VBG allen test is performed

1. Instruct patient to clench his fist.

2using occlusive pressure to both ulnar and radial arteries to obstruct blood flow to the hand

3. release the occlusive pressure on the ulnar artery only to determine whether the modified allen test
is positive or negative

4. if the hand flushes within 5-15 seconds it indicates that the ulnar artery has good flow and blood
sample can be taken for test.

Screen baseline blood glucose, urine samples will be taken for screening baseline urine sugar and

urine ketone. Patients will be assessed for blood sugar, urine ketone, urine sugar. Urine routine and

blood routine was done.

STATISTICAL ANALYSIS:

All the dates will be entered in a data collection sheet in an Excel format and analysed using SPSS
Software. Numerical values will be reported using mean and standard deviation or median.
Categorical values will be reported using number and percentages. Probability value (p) value less
than 0.05 was considered a statistically significant.

Specimen Requirements and Procedure

Whole blood is the required specimen for an arterial blood gas sample. The specimen is obtained
through an arterial puncture or acquired from an indwelling arterial catheter. Once obtained, the
arterial blood sample should be placed on ice and analyzed as soon as possible to reduce the
possibility of erroneous results. Automated blood gas analyzers are commonly used to analyze blood
gas samples, and results are obtained within 10 to 15 minutes. Automated blood gas analyzers,
directly and indirectly, measure specific components of the arterial blood gas sample (see above).
ABG Components:

« pH = measured acid-base balance of the blood

« Pa02 = measured the partial pressure of oxygen in arterial blood

« PaCO2 = measured the partial pressure of carbon dioxide in arterial blood

« HCO3 = calculated concentration of bicarbonate in arterial blood

« Base excess/deficit = calculated relative excess or deficit of base in arterial blood

« Sa02 = calculated arterial oxygen saturation unless a co-oximetry is obtained, in which case it is
measured

Testing Procedures

A modified Allen test is a must before an ABG is drawn from either of the upper extremities to check
for adequate collateral flow. Alternatively, pulse oximetry and duplex ultrasound can be used too.
The arterial site commonly used is the radial artery, as it is superficial and easily palpable over the
radial styloid process. The next most common site is the femoral artery.
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The Modified Allen Test
This test is used to check the overall blood supply to the hand.

‘ Radial artery

Locate the ulnar and radial
arteries. Have the patient
make a tight fist for about
thirty seconds.

Negative
Modified Allen Test
Release the pressure
on the ulnar artery.

If the hand flushes
within five to
fifteen seconds,
this shows that
the hand has

To obstruct blood flow, press
down on the ulnar artery with two
fingers. At the same time, press
down on the radial artery.

Tell the patient to unclench;
their palm should blanch. If it
doesn't, you are not applying
enough pressure -- start again.

Positive
Modified Allen Test
Release the pressure.

If the hand doesn’t
flush within five to
fifteen seconds, the
circulation of the ulnar
artery is not sufficient.

If this is the case, the

good blood flow.

radial artery should
not be punctured.

©2021 STATPEARLS PUBLISHING

The test is performed on the unilateral upper extremity chosen for the procedure (Please look at the
attached image for graphical illustration). The selected upper extremity is flexed at the elbow, and
the patient requested to clench the raised fist for 30 seconds. Then pressure is applied over the ulnar
and radial arteries with the intent to occlude the blood flow. After five seconds, unclench the raised
fist. The palm will now appear pale, white, or blanched. Then pressure over the ulnar artery is released
while the radial artery compression is maintained. In 10 to 15 seconds, the palm returns to its original
color, indicating adequate Ulnar collateral blood flow. If the palm does not return to its actual color,
it is an abnormal test and unsafe to puncture the radial artery. Similarly, the radial collateral blood
flow is assessed by maintaining ulnar artery pressure and releasing the radial artery pressure.

Results, Reporting, Critical Findings
An acceptable normal range of ABG values of ABG components are the following, noting that the

range of normal values may vary among laboratories and in different age groups from neonates to
geriatrics:

« pH (7.35-7.45)

¢ Pa0O2 (75-100 mmHgQ)

« PaCO2 (35-45 mmHg)

« HCO3 (22-26 meg/L)

« Base excess/deficit (-4 to +2)
» Sa02 (95-100%)

Arterial blood gas interpretation is best approached systematically. Interpretation leads to an
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understanding of the degree or severity of abnormalities, whether the abnormalities are acute or
chronic, and if the primary disorder is metabolic or respiratory in origin. Several articles have
described simplistic ways to interpret ABG results.

The first step is to look at the pH and assess for the presence of acidemia (pH < 7.35) or alkalemia
(pH > 7.45). If the pH is in the normal range (7.35-7.45), use a pH of 7.40 as a cutoff point. In other
words, a pH of 7.37 would be categorized as acidosis, and a pH of 7.42 would be categorized as
alkalemia. Next, evaluate the respiratory and metabolic components of the ABG results, the PaCO2
and HCO3, respectively. The PaCO2 indicates whether the acidosis or alkalemia is primarily from a
respiratory or metabolic acidosis/alkalosis. PaCO2 > 40 with a pH < 7.4 indicates a respiratory
acidosis, while PaCO2 < 40 and pH > 7.4 indicates a respiratory alkalosis (but is often from
hyperventilation from anxiety or compensation for a metabolic acidosis). Next, assess for evidence
of compensation for the primary acidosis or alkalosis by looking for the value (PaCO2 or HCO3) that
IS not consistent with the pH. Lastly, assess the PaO2 for any abnormalities in oxygenation.

When evaluating a patient's acid-base status, it is important to include an electrolyte imbalance or
anion gap in your synthesis of the information. For example: In a patient who presents with Diabetic
Ketoacidosis, they will eliminate ketones, close the anion gap but have persistent metabolic acidosis
due to hyperchloremia. This is due to the strong ionic effect, which is beyond the scope of this article.

Clinical Significance

Arterial blood gas monitoring is the standard for assessing a patient’s oxygenation, ventilation, and
acid-base status. Although ABG monitoring has been replaced mainly by non-invasive monitoring, it
is still useful in confirming and calibrating non-invasive monitoring techniques.

Acid-base balance can be affected by the respiratory system abnormalities. For instance, acute
respiratory acidosis and alkalemia result in acidemia and alkalemia, respectively. Additionally,
hypoxemic hypoxia leads to anaerobic metabolism, which causes metabolic acidosis that results in
acidemia. Metabolic system abnormalities also affect acid-balance as acute metabolic acidosis and
alkalosis result in acidemia and alkalemia, respectively. Metabolic acidosis is seen ir-patiérits with
diabetic ketoacidosis, septic shock, renal failure, drug or toxin ingestion, and gastrointestinal or renal
HCO3 loss. Metabolic alkalosis is caused by conditions such as kidney disease, electrolyte
imbalances, prolonged vomiting, hypovolemia, diuretic use, and hypokalemia.

OBSERVATIONS AND RESULTS
Table 1 Age wise distribution of study participants

Age Group Frequency %
<20 Year 16 16.5%
21-40 Year 33 34%
41-60 year 34 35.1%
>60 Year 14 14.4%
Age (Mean £ SD) 40.53 + 17.47

TABLE -1 Shows the demographic profile of patients with DKA. 16.5% of patients were between
the age group of <20 years. 34% of them were between 21-40 years, 35.1% of them were between
41-60 years, 14.4% of them were > 60years . Mean Age+/- SD becomes 40.53+/-17.47
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Table 2 Gender wise distribution of study participants

Age Group Frequency %
Male 70 72.2%
Female 27 27.8%
Total 97 100%

Table 2 showing gender wise distribution of study participants comprising 72.2% male patients and

27.8% Female patients.

participants Frequency

] ]
Male Female Total

Table 2 Gender wise distribution of study

Table 3 Presenting Complaints of study participants

Presenting Complaints Frequency %
Missed abdominal pain 22 22.7%
Altered sensorium 24 24.7%
Dizziness 6 6.2%
Shortness of breath 17 17.5%
\omiting 28 28.9%
Total 97 100%

Table No 3 showing distribution of patients according to presenting Complaints with 28.9% patients
presented with vomiting , 22.7% presented with abdominal pain , 24.7% presented with altered

sensorium, 17.5% presented with Shortness of breath.

Complaint wise distribution of study participants and

Frequency

Total I
Vomitin I
g Shortness of
breath
]
|

Dizzines

A Albannd

0 20 40 60 80 100

B Table 3 Presenting Complaints of study participants
- Frequency

120

Vol. 30 No. 17 (2023): JPTCP (848-862)

Page | 854


https://jptcp.com/index.php/jptcp/issue/view/79

“’To Compare Different Parameter Of Abg And Vbg In Patients With Ketoacidosis Cases Of Diabetes”’

Table 4 Type of Diabetes among study participants

Type of Diabetes Frequency %
Type 1 DM 42 43.3%
Type 2 DM 55 56.7%

Total 97 100%

Table 4 showing 56.7% patients presented with Type 2 diabetes mellitus while 43.3% presented with
Type 1 Diabetes Mellitus

Table 5 Associated illnesses among study participants

Associated illnesses Frequency %
CAD 4 4.1%

CVA 1 1%
HTN 16 16.5%

HTN/Hypothyroidism 1 1%
HTN/CAD 3 3.1%
Hypothyroidism 2 2.1%
No 70 72.2%
Total 97 100%

Table 5 shows 16.5% patients had preexisting hypertension, 4.1% has CAD , 3.1% has both
hypertension and CAD 2.1% has Hypothyroidism rest 72.2% has no preexisting illness

Table 6 ECG changes among study participants

ECG changes Frequency %
Normal study 40 41.2%
Sinus Tachycardia 49 50.5%
Tallt waves (V1-V5) 8 8.2%
Total 9 100%

Table 6 Almost half (50.5%) of the participants were showing Sinus tachycardia, 41.2% showed
normal ECG study while 8.2% showed significant ECG changes with Tall T waves in precordial
leads.

ECG Changes among study participants

60 120.00%
50 100.00%
40 80.00%
30 60.00%
20 40.00%
10 20.00%
0 - 0.00%
Normal study  Sinus Tachycardia Tall t waves (V1- Total
V5)

I Table 6 ECG changes among study participants Frequency

== Table 6 ECG changes among study participants %
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Table 7 outcome of study participants

Outcome Frequency %
Expired 19 19.6%
Recovered 78 80.4%
Total 97 100%

Table 7 showing 80.4% out of all study participants recovered while 19.6% expired

Outcome of study participants

Table 8 duration of illnesses

Duration of illnesses Frequency %
<1 Year 3 3.1%
1-5Year 47 48.5%
6-10 year 29 29.9%

11-15 Year 14 14.4%
>15 year 4 4.1%

Table 8 shows 48.5% patients presented in DKA has duration of illnesses 1-5 year, 29.9% has
duration of illnesses 6-10year, 14.4% has duration of illness 14.4%, while 4.1% patients had duration
of illnesses >15years

Duration of iliness of study participants and Frequency
120
100
80
60
40

20

<1 Year 1-5Year 6-10 year 11-15Year >15 year Total

=== Table 8 duration of illnesses Frequency === Table 8 duration of illnesses %
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Table 10 Comparison between arterial and venous Blood Gas analysis variables

Blood Gas Analysis Arterial Venous p Value
pH 7.25+0.07 7.25+0.06 0.65
HCO3 17.39+3.05 18.36+3.02 0.027

PO2 76.95+8.91 36.98+7.33 <0.001

PCO2 39.76x3.4 60.65+10.63 <0.001
Na+ 134.32+1.96 134.71+2.67 0.245

K+ 4.23+0.59 3.91+0.59 <0.001

Tablel10 shows Metabolic Acidosis in both Arterial and Venous Blood sample.

Table 11 Comparison between arterial and venous Blood Gas analysis variables among expired

study participants

Blood Gas Analysis Arterial Venous p Value
pH 7.2440.07 7.26+0.06 0.543
HCO3 18.74+2.73 19.58+2.67 0.343
PO2 80.26+9.61 35.4746.16 <0.001
PCO2 40.68+3.9 57.16+10.28 <0.001
Na+ 134.58+1.64 134.89+1.82 0.578
K+ 3.93+0.5 4.04+0.6 0.569

Table 12 Comparison between arterial and venous Blood Gas analysis variables among recovered

study participants

Blood Gas Analysis Arterial Venous p Value
pH 7.25+0.07 7.25+0.06 0.843
HCO3 17.07+3.06 18.07+3.04 0.042

PO2 76.14+8.6 37.35+7.58 <0.001

PCO2 39.54+3.26 61.5+10.6 <0.001
Na+ 134.25+2.03 134.66+2.84 0.301

K+ 4.3+0.59 3.87+0.59 <0.001

Table 13 Comparison between expired and recovered study participants

Blood Gas Analysis Expired Recovered p Value
Age 64.89+11.33 34.59+12.98 <0.001
RBS 414.79+90.39 416.13+84.79 0.952
Acrterial pH 7.24+0.07 7.25+0.07 0.621
Arterial HCO3 18.74+2.73 17.07+3.06 0.032
Arterial PO2 80.26+9.61 76.14+8.6 0.070
Arterial PCO2 40.68+3.9 39.54+3.26 0.190
Arterial Na+ 134.58+1.64 134.25+2.03 0.519
Arterial K+ 3.93+0.5 4,3+0.59 0.014
VenouspH 7.26+0.06 7.25+0.06 0.868
VenousHCO3 19.58+2.67 18.07+3.04 0.050
Venous PO2 35.474+6.16 37.35+7.58 0.320
Venous PCO2 57.16+10.28 61.5+10.6 0.111
Venous Na+ 134.89+1.82 134.66+2.84 0.737
Venous K+ 4.04+0.6 3.87+0.59 0.283
Serum Urea 33.5345.77 34.2649.52 0.750
Serum Creatinine 0.93+0.37 0.97+0.34 0.588

Tablel3 Comparison between expired and recovered study participants

Blood Gas Analysis  [Type 1 DM Type 2 DM P Value
Age 24.17+7.01 53.02+11.77 <0.001
RBS 402+88.7 426.45+82.08 0.164
Arterial pH 7.24+0.07 7.26+0.06 0.310
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Arterial HCO3 16.88+3.32 17.79+2.8 0.149
Arterial PO2 76.07+8.59 77.62+9.17 0.400
Arterial PCO2 39.57+3.34 39.91+3.47 0.631
Arterial Na+ 133.96+2.06 134.59+1.85 0.114
Arterial K+ 4,25+0.56 4.21+0.62 0.731
'Venous pH 7.25+0.06 7.26+0.06 0.434
'VenousHCO3 17.88+3.29 18.73+2.77 0.171
'VenousPO?2 37.33+7.89 36.71+6.94 0.680
'VenousPCO2 62.67+9.85 59.11+11.02 0.103
'Venous Na+ 134.34+2.55 134.99+2.74 0.233
'Venous K+ 3.89+0.55 3.92+0.63 0.786
Serum Urea 32.33+8.72 35.47+8.85 0.085
Serum Creatinine 1.03+0.35 0.91+0.33 0.087

DISCUSSION

In this study ‘TO STUDY THE CORRELATION BETWEEN ARTERIAL AND VENOUS
BLOOD GAS ANALAYSIS IN PATIENTS IN DIABETIC KETOACIDOSIS WITH
REFRENCE TO OUTCOME’ study was done on 97 Diabetic patients admitted in medical ward,
emergency, and intensive care unit of medicine department of G. R. Medical college and JAH
group of hospitals gwalior.

In total of 97 DKA patients studied 19.6% of them had unfavorable outcome. This was near similar
to the studies conducted by Oschatz et al.165 and Agarwal A et al.9 who showed 29% and 30%
mortality in their study in DKA patients. The mortality is rarely due to metabolic complications and
Is mostly due to underlying precipitating illness. The deaths in study population showed that the
individuals who died had, one or other of the accompanied co-morbid illness, or complicated
precipitating factor.

In this study, the median age of incidence of DKA was 40.53+17.47 years, with increased incidence
in ages less than 40 years of age, and age was not found significant statistically, affecting the outcome.
This study was similar to results obtained by Agarwal et al who included a total of 270 patients in the
study.9 In international study published in ADA,3stated that most patients with DKA were between
the ages of 18 and 44 years (56%) and 45 and 65 years (24%), with only 18% of patients <20 years
of age;3 and the prognosis of DKA is worsened with increasing age.

Slighlty higher mean age were seen in study of Sandeep K. Immadisetty and Aparna P. Patange
with mean age of 56 years with 41% being above 60 years.

Our study shown male predilection in sex with total of 70 males and 27 females. Females have found
to have increased incidence of DKA, whereas Agarwal A et al showed male gender had 7.93 fold
more favorable outcome.

This finding was more concurrent with a study by Elleman et al.,(1984) whereas it was contrary to
the findings of Lee et al., (1987) who reported that DKA is more common in females.

In previous studies that two-thirds of diabetic patients presenting with DKA are Type 1 DM and DKA
related to Type 2DM has an intractable course and worst outcomes. In this study, patients with Type
1 DM was 43.3% whereas of Type 2 DM were 56.7%. A similar result was produced by Adhikari et
al., which showed 62.8% of DKA patients had T2DM compared to 37.8% with Type 1DM .The
reason for increased incidence of DKA in Type 2DM can be an indicator of changing profile in Type
2DM due to influence of changing social and environmental factors in developing countries like India,
which is required to be scrutinized .DKA mainly occurs in patients with type 1 DM because these
patients present with a complete lack of insulin that inhibits gluconeogenesis and glycogenolysis in
insulin resistant states (Type 2 DM), the body remains sensitive to the anti-lipolytic effects of insulin.
Thus, patients with type 2 DM are rarely affected (Barski et al., 2013; Puttanna et al., 2014)).
However, this finding has been challenged in larger number of patients with type 2 DM presenting
with DKA. This was seen in a study by Balasubramanian et al, (1999) who reported that 39% of
the patients with DKA in their study had Type 2 DM (Balasubramanyam et al., 1999).

In our study 28.9% patient in DKA presented mainly with c/o vomiting, 24.7% in altered sensorium
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and 17.5% with c/o shortness of breath In study by Otieno et al.,173 altered level of consciousness
was a major predictor of mortality in DKA patients whereas Agarwal et al. did not show such
association.

Among the studied 97patients, most common co-morbid condition was hypertension (16.5%)
followed by CAD (4.1%) and Hypothyroidism (2.1%). Hypertension was found in 86 % of CKD
patients in study by Rajnikumari et all®®l, and 80% in Ridao et al® Similarly, Shafi S et
alll®lreported that among CKD patient, 84.8% had hypertension and 7% had diabetes mellitus. In
study of Andrew DePiero, MD, Nathan Kuppermannn, MD and PECARN DKA FLUID
STUDY GROUP Many patients presented in DKA present with hypertension or develop
hypertension during treatment. In this study, we documented an association between hypertension
and more severe acidosis and hypocapnia (pH and pCO2). Furthermore, we found that hypertension
during DKA treatment was associated with alterations in mental status, even after adjusting for factors
reflecting DKA severity. Although the number of patients with clinically overt cerebral injury in the
study (~1%) was small, precluding meaningful analysis, the frequency of clinically overt cerebral
injury in hypertensive patients was higher than in patients without hypertension. Hypertension at
presentation was not significantly associated with GCS abnormalities in multivariable models,
however, this may have reflected delayed manifestation of mental status In our study 41.2% among
study population showed no ECG changes while 50.5% shown sinus tachycardia and 8.2% shown
significant ECG changes with Tall T waves in precordial leads but according to Deniz Aygln, Fatih
Aygiin, [...], and Agop Citak many patients in DKA shown arrythmia ,acute myocardial infarction
changes. Acute cardiac complications observed in diabetic ketoacidosis have generally been
attributed to electrolyte imbalance.Hypokalemia, hyperkalemia, hypocalcemia,
hypophosphatemia, and hypomagnesemia may develop in diabetic ketoacidosis. Hypokalemia is the
most commonly observed electrolyte imbalance and most frequently leads to fatal arrhythmia.
Hypokalemia at the time of diagnosis was observed in only four of our patients and the severity of
hypokalemia was low. Ventricular premature beat on ECG was found in only one patient who had
hypokalemia. ECG assessments were found to be normal in four children who were found to have
hypokalemia and in four children whose corrected sodium level was found to be low.

In our study mean Arterial pH were 7.24+0.07 ,mean arterial bicarbonates were 18.74+ 2.73 while
mean venous pH was 7.26+0.06 and mean venous bicarbonates were 19.58+2.67 in expired patients.
Similarly mean Arterial pH were 7.25+0.07, mean arterial bicarbonates were 17.07+3.06 while mean
venous pH was 7.25+0.06 and mean venous bicarbonates were 18.07+3.04 in recovered patients.
According to study of

G. Balajil, R. Devi Richarasanov SK, et al. also found that arterial venous pH, Bicarbonate levels
were strongly correlated and they concluded that venous blood gas samples were a reliable indicator
in patients with DKA and so venous puncture is an easy procedure compared to repeated arterial
puncture. Hatice Dulber G, et al. in their study showed the mean difference between arterial and
venous bicarbonate level is 1.88+

0.4. Similarly, our study showed the mean difference between arterial and venous bicarbonate level
of 1.7 £ 0.5 [13]. Similarly in our study also showed that 88.5% patient has admitted ICU, 7% patients
were admitted in the emergency ward.

SUMMARY

The present study “To Study The Correlation Between Arterial And Venous Blood Gas Analysis In
Patients In Diabetic Ketoacidosis With Refrence To OUTCOME” has been conducted in
Department of Medicine, G.R. Medical College and J.A. Group of Hospitals, Gwalior (M.P.). A
total of 97 cases were studied from January 2021 to November 2022.

-Among the studied 97 patients, maximum cases belonged to the age group 41-60 years (n=34). Mean
age of the study population was 40.53 years with standard deviation of 17.47 years.

-Out of studied 97 patients, 70 were male and 27 were female.

-In our study, most common clinical symptom was vomiting (found in 28.9% patients), followed by
altered sensorium (24.7% each), while abdominal pain 22.7% and shortness of breath was found in
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17.5 % patients respectively.

-Among the studied 97 patients,16 were having associated hypertension and 4 patients were having
CAD, while only 2 patients were suffering from hypothyroidism.

-In our study, Type 1 DM patients were 43.3% while 56.7% were Type 2 DM.

-Among the patients 41.2% shown no ECG changes, while 50.5% shown sinus tachycardia and only
8.2% shown significant ECG changes with tall T waves in precordial leads.

-Among the studied 97 patients, 19.6% expired while 80.4% recovered.

-The mean value of Arterial pH is 7.24+0.07 and Arterial bicarbonates is 18.74+2.73. while mean
Venous pH is 7.26+0.06 and Venous Bicarbonates is 19.58+2.67 in expired patients.

-The mean value of Arterial pH is 7.25+0.07 and Arterial bicarbonates is 17.07+3.06 while mean
Venous pH is 7.25+0.06 and Venous Bicarbonates is 18.07+£3.04 in expired patients.

CONCLUSION

Present study comprises of 96 patients of Diabetes Mellitus (newly diagnosed and known cases).

It was concluded that venous blood gas analysis has got advantages over arterial blood gas analysis
like safety, fewer number of punctures, easy sampling, less painful, less invasive even though there
are some reservations’ analysis safer alternative to ABG for determining acid base status reducing
the need for frequent invasive arterial sampling.

This study suggests that VBG pH values very closely correlate with ABG pH values, which also
shows VBG substitution for ABG.

Hence venous blood gas might be used as an ideal alternative to arterial blood gas in the initial
management of patients in Diabetic Ketoacidosis.
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